esp@cenet document view 

• PRODUCTION OF POLARIZING FILM 



1/1 ^— v 



Patent number: 



JP7104126 
1995-04-21 

YOSOMIYA RYUTOKU 
KURARAY CO LTD 



Publication date: 



Inventor: 



Applicant: 



Classification: 
- international: 



G02B5/30 



- european: 
Application number: 



JP 19930249344 19931005 



Priority number(s): 



Abstract of JP71 041 26 

PURPOSE:To produce the polarizing film excellent in polarizing characteristic and moisture heat 
resistance by subjecting a specified film to an oxidizing treatment in the oxidizing bath containing the 
oxidizing agent incorporated with alkali metal iodide. 

CONSTITlJTIONiln the production method for the iodine-based polarizing film having >=95% polarizing 
degree, the film consisting of polyvinyl alcohols resin is subjected to the oxidizing treatment in the 
oxidizing bath containing the oxidizing agent incorporated with alkali metal iodide. In this case, the 
polyvinyl alcohols resin and the alkalin metal iodide are dissolved respectively in the same solvent, and 
it is better to use water, org. solvent or the mixed solvent of the water and the org. solvent as the 
solvent to be used. Dimethylsulfoxide, glicerin, ethylene glycol, propylene glycol, etc., can be used as 
the org. solvent. Moreover, potassium iodide, sodium iodide, lithium iodide, etc., are used as the alkali 



metal iodide. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
iamages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original 
precisely. 

?.**** shows the word which can not be translated. 
i.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to the manufacture approach of the polarization film of the 

ligh performance excellent in resistance to moist heat. 

0002] 

Description of the Prior Art] The liquid crystal display is used abundantly at a word processor, a 
■ersonal computer, electrochromatic display television, etc. In recent years, it is being used by the liquid 
crystal display more often under the conditions of heat and high humidity as the object for mount, or an 
object for the outdoors. In order to raise the dependability under the elevated-temperature many wet 
itmospheres of a liquid crystal display, the high polarization film of resistance to moist heat is demanded 
trongly. Moreover, recently, monochrome display or color display of a liquid crystal display component is 
ecoming general. Since it corresponds to such a display, while excelling in resistance to moist heat, the 
iigh polarization film of permeability and degree of polarization is demanded. Conventionally, a polarization 
ilm makes iodine or dichromatic dye stick to the polarization film base material film which carried out 
rawing orientation, and is produced. On a polarization film, it is optically transparent to both sides, and it 
; common to use a film without an anisotropy as a protective coat. The triacetate film (triacetyl cellulose 
Im) is used as a protective coat. Generally as a base material film of a polarizer, the polyvinyl alcohol 
ystem polymer is used. The general way of making of an iodine system polarization film has the common 
gchnique of stretching the protection film which consists of a triacetate film to both sides of a polarizer, 
fter processing in the fixed water solution which iodine is made to stick to the extended polyvinyl 
Icohol system film, and contains a boric acid. The method of making dichromatic dye stick to an uniaxial 
tretched film as a general process of a color system polarization film is used. In this case, as a high 
olymer film used, the polyvinyl alcohol system film is used suitably. The polarization film to which iodine 
'as made to stick is most excellent in respect of permeability and degree of polarization, and, most 
enerally as a polarization film, is used especially for the polyvinyl alcohol system film. 
D003] 

3 roblem(s) to be Solved by the Invention] A polyvinyl alcohol system polarization film has the trouble 
iat resistance to moist heat is bad. For example, when the resistance to moist heat under the ambient 
tmosphere of 80 degrees C and 90% relative humidity (RH) was examined with the polarization film to 
hich iodine was made to stick, and the polarization film was installed in the condition of a cross Nicol's 
rism and it observed on condition that the above (99.9% of degree of polarization) (what protected both 
ides of a polarizer with the triacetate film), degree of polarization fell to 75% in 100 hours, and degree of 
olarization fell to 0.8% in 250 more hours. As shown in the above-mentioned result, the resistance to 
loist heat of the conventional polarization film was very scarce. Various approaches are proposed in 
rder to raise the resistance to moist heat of a polarization film. Although there was a method of 
istalling a protective layer with low moisture permeability, such as polyester and polymethylmethacrylate 
/stem resin, on a triacetate film, light transmission fell and there was a practical trouble of an 
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iterference fringe occurring. This invention solves such a trouble and it aims at offering the polarization 

ilm excellent in a polarization property and resistance to moist heat. 

0004] 

Means for Solving the Problem] this invention person reached header this invention in the manufacture 
pproach of the iodine system polarization film of 95% or more of degree of polarization characterized by 
xidizing in the oxidation bath containing the oxidizer which made the iodide of alkali metal contain the 
ilm which consists of polyvinyl alcohol system resin, as a result of inquiring wholeheartedly, in order to 
olve the above-mentioned problem. 

0005] The manufacture approach of the polarization film of this invention is shown more concretely 
elow. As for the average degree of polymerization of polyvinyl alcohol system resin, 1500-4000 are 
esirable, more than 85 mol % of whenever [ saponification ] is desirable, and more than its 95 mol % is 
lore desirable. Next, the iodide of polyvinyl alcohol system resin and alkali metal is both dissolved in the 
ame solvent. In this case, as a solvent used, it is good to use the mixed solvent of water, an organic 
olvent, or a water and an organic solvent. As an organic solvent, dimethyl sulfoxide, a glycerol, ethylene 
lycol, propylene glycol, etc. can be used. The concentration of polyvinyl alcohol is good to consider as 3 
30 % of the weight preferably one to 50% of the weight to a solvent. The concentration of the alkali 
letal in which it is made to dissolve is good to consider as 1 - 15 % of the weight preferably 0.5 to 20% of 
ie weight to polyvinyl alcohol. As polyvinyl alcohol system resin in this invention, they are polyvinyl 
Icohol, a polyvinyl formal, a polyvinyl acetal, a polyvinyl butyral, an ethylene-vinylacetate copolymer 
aponification object, etc. Especially being used preferably is polyvinyl alcohol. 

3006] As an iodide of the alkali metal used in this invention, potassium iodide, a sodium iodide, a lithium 
>dide, etc. are used. After dissolving the iodide of polyvinyl alcohol system resin and alkali metal in the 
ame solvent in this invention, the film of the polyvinyl alcohol in which the iodide of alkali metal was 
issolved is obtained by performing cast film production. It is oxidized and iodine, such as 13- and I5-, is 
>ade to generate in the film of polyvinyl alcohol by immersing the obtained film during the oxidization 
ath containing oxidizers, such as a hydrogen peroxide. In this invention, selection of oxidation conditions 
; the most important. That is, when strong acid, such as a sulfuric acid or a hydrochloric acid, is added 
uring an oxidation bath and it considers as strong acid nature, as a result of becoming extent which 
annot control oxidizing velocity early, the light transmission of the polyvinyl alcohol film in the condition 
f having been dyed by the iodine obtained falls remarkably, and it is in the inclination for a film available 
s a polarization film not to be obtained. Since degree of polarization's of a polarization film controlling to 
-9 improves, the hydrogen ion concentration index under oxidation bath in this invention (PH) is 
esirable. If PH is lower than 3, control of an oxidation rate will become difficult and a powerful 
olarization film will not be obtained in many cases. When PH is higher than 9, an oxidation rate becomes 
smarkably slow and there is an inclination for the polarizability of a polarization film to fall. 
)007] Moreover, as for the temperature of an oxidation bath, it is preferably desirable that it is 1 5 
egrees C or less 25 degrees C or less. By lowering the temperature of an oxidation bath, since the 
imple substance permeability and degree of polarization of a polarization film can be raised, it is good. 
Jthough accuracy does not understand the reason which the engine performance of a polarization film 
oes up by lowering temperature, since the iodine molecule which fits a polarization film by making it 
sact on milder conditions can be made to generate, it is thought that it is good. A mild oxidizer is the 
ptimal like a hydrogen peroxide as an oxidizer. 

)008] Thus, the original fabric film of the polyvinyl alcohol dyed with the obtained iodine is preferably 
xtended 3 to 5 times two to 6 times underwater or in air. It is good to process in the solution which 
ontains a cross linking agent, holding turgescence after extending. In this case, as a cross linking agent 
d be used, a way acid, way sand, a titanium compound, a zirconium compound, etc. are used. It is good 
>r a cross linking agent to perform bridge formation processing temperature at the temperature of 20- 
10 degrees C. A protective layer is formed in one side or both sides of a polarization film which were 
cquired, and a polarization film is obtained. Bright films, such as a triacetyl cellulose film, can be used as 
protection film. About oxidation-treatment time amount, when temperature is 15-25 degrees C, below 
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: or 30 seconds is desirable, when temperature is 0-10 degrees C, the above for 1 minute is desirable and 

;he above for 2 minutes is more desirable. 

0009] 

Example] In an example, this invention is further explained to a detail below. 

.0010] 99.7-mol % of polyvinyl alcohol was dissolved at 5% of the weight of a rate to water example 1 
Jegree of polymerization 1700 and whenever [ saponification ]. The dissolution was performed on 80- 
iegree C conditions. After cooling temperature to a room temperature, the lithium iodide was added and 
t was made to dissolve at 1 0% of the weight of a rate to polyvinyl alcohol. The cast of this solution was 
carried out on the film of polyethylene terephthalate, and the film of the polyvinyl alcohol containing the 
ithium iodide whose thickness is 70 micrometers was obtained. Heat treatment was performed for this 
ilm for 10 minutes at 120 degrees C. This film was immersed for 3 minutes in the temperature of 0 
Jegree C into 10% of the weight of the hydrogen-peroxide-solution solution (PH6.4), and oxidation 
reatment was carried out. Then, 0-degree C water washed this film. Then, after being immersed for 30 
seconds into 50 degrees C and 5% of the weight of a borated water solution, in underwater, the drawing 
vas performed 4 times. It was immersed in the 50-degree C water solution containing 10 % of the weight 
>f way acids for 4 minutes, holding this film to turgescence. The polarization film was obtained by drying 
or 5 minutes at 40 degrees C after this. The polarization film was obtained by using polyvinyl alcohol 
ystem adhesives and pasting up a triacetyl cellulose film with a thickness of 80 micrometers on both 
ides of this polarization film. The permeability and degree of polarization of this polarization film were 
measured. Simple substance permeability was 40% and degree of polarization was 99.9% (when it installed 
i the condition of a cross Nicol's prism, the permeability in a perpendicular direction was 0.05% or less.), 
^rmeability was measured according to the JEOL industrial world specification (LD-201) (it computed 
rom the spectral transmittance measured every 10nm in the 400nm - 700nm wavelength region). Degree 
f polarization is the value calculated from the following formula. 

)egree-of-polarization (%) =(H1-H2)/(H1+H2) x100H1: Parallel permeability (permeability at the time of 
laking it the direction of orientation of the polarization film of two sheets become in the same direction) 
12: Vertical permeability (permeability when the direction of orientation of the polarization film of two 
heets goes direct) 

"he resistance to moist heat of this polarization film (setting in the condition of having pasted up the 
riacetate film on both sides) was measured in 80 degrees C and the ambient atmosphere of 90%RH. The 
esult is shown in drawing 1 . As compared with the conventional polarization film, resistance to moist 
eat of the polarization film of this invention was improving substantially. 

3011] The 99.7-mol polyvinyl alcohol [ % of ] 10 section was dissolved in the water 90 section example 
f comparison 1 degree of polymerization 1 700, and whenever [ saponification ], and the solution whose 
olyvinyl alcohol concentration is 10 % of the weight was obtained. This solution was dried after casting 
ito a polyethylene terephthalate film, and the original fabric film of the polyvinyl alcohol whose thickness 
» 70 micrometers was obtained. This original fabric film was immersed underwater and the drawing was 
erformed 4 times. It was immersed in the water solution which consists of 0.5 % of the weight of iodine, 
nd 5 % of the weight of potassium iodide, holding this film to turgescence furthermore, and iodine was 
lade to adsorb. Furthermore, the 50-degree C water solution which consists of 10 % of the weight of 
'ay acids and 10 % of the weight of potassium iodide performed bridge formation processing for 5 
linutes. This bridge formation processing was performed by turgescence. It dried for 5 minutes at 40 
egrees C after this. The triacetyl cellulose film (the Fuji Photo Film make, FUJITAKKU) was pasted up 
n both sides of this polarization film using polyvinyl alcohol system adhesives like the example 1. Thus, 
ie polarization film was obtained. The simple substance permeability of this polarization film was 41%, 
nd degree of polarization was 99.9%. The resistance to moist heat of this polarization film was measured 
i 80 degrees C and the ambient atmosphere of 90%RH. The result is shown in drawing 1 . 
)012] 99.7-mol % of polyvinyl alcohol was dissolved at 5% of the weight of a rate to water example 2 
egree of polymerization 1700 and whenever [ saponification ]. The dissolution was performed on 80- 
egree C conditions. After cooling temperature to a room temperature, potassium iodide was added and it 
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was made to dissolve at 10% of the weight of a rate to polyvinyl alcohol. The cast of this solution was 
carried out on the film of polyethylene terephthalate, and the film of the polyvinyl alcohol containing the 
potassium iodide whose thickness is 70 micrometers was obtained. Heat treatment was performed for 
:his film for 10 minutes at 120 degrees C. In the temperature of 0 degree C, in 10% of the weight of the 
lydrogen-peroxide-solution solution (PH6.0), fixed time amount (shown in drawing 2 ) immersion was 
carried out, and this film was oxidized. Then, 0-degree C water washed this film. Then, after being 
mmersed for 30 seconds into 50 degrees C and 5% of the weight of a borated water solution, in 
jnderwater, the drawing was performed 4 times. It was immersed in the 50-degree C water solution 
containing 10 % of the weight of way acids for 4 minutes, holding this film to turgescence. The polarization 
llm was obtained by drying for 5 minutes at 40 degrees C after this. The polarization film was obtained 
)y using polyvinyl alcohol system adhesives and pasting up a triacetyl cellulose film with a thickness of 
JO micrometers on both sides of this polarization film. The relation between the degree of polarization of 
his polarization film and oxidation time amount is shown in drawing 2 . The polarization film which has 
ligh degree of polarization was able to be obtained by making oxidation time amount into 30 seconds or 
nore. 

0013] It experimented like the example 2 except having made into 25 degrees C temperature which 
>xidizes example 3. The result is shown in drawing 2 . Degree of polarization fell greatly as oxidation time 
imount increased, when oxidation temperature was made into 25 degrees C. It originated in a polarization 
Hm coloring greatly the reason to which degree of polarization fell greatly. When oxidation temperature is 
aised, in order to obtain a good polarization film, oxidation time amount needed to be controlled for a 
;hort time. 
0014] 

Effect of the Invention] According to this invention, the polarization film excellent in resistance to moist 
leat is offered. 



Translation done.] 



ittp://www4.ipdl.ncipi.gojp/cgi-bin/tran_web^cgi_ejje 



4/20/2006 



JP,&7-104126,A [DRAWINGS] 



Page 1 of 1 



► NOTICES * 

IPO and NCIPI are not responsible for any 
lamages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
>recisely. 

?.**** shows the word which can not be translated. 
Un the drawings, any words are not translated. 



DRAWINGS 



Drawing 1] 
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CLAIMS 



Claim(s)] 

Claim 1] The manufacture approach of the iodine system polarization film of 95% or more of degree of 
polarization characterized by oxidizing in the oxidation bath containing the oxidizer which made the iodide 
>f alkali metal contain the film which consists of polyvinyl alcohol system resin. 
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